Water deficit accelerates determinate developmental program of the primary root and does not affect lateral root initiation in a Sonoran Desert cactus (Pachycereus pringlei, Cactaceae).
Determinate root growth is an important adaptation feature for seedling establishment in some Cactaceae. We show that seedlings of Pachycereus pringlei have primary roots with a stable determinate developmental program. How water stress affects determinate root growth and lateral root development has not been studied. Here we address this question. Root growth was analyzed in plants growing in vitro under well-watered and water-deficient (created by polyethylene glycol) growth conditions. Under severe water stress roots terminated their growth earlier and the rate of growth was significantly decreased as a result of inhibition of both cell elongation and cell production. Under severe water stress the number of lateral roots and primordia per millimeter of primary root was 1.5-1.7 times greater than under well-watered conditions; however, the total number of lateral roots and primordia was the same under all conditions. Lateral roots resembled root spurs found in some Opuntioideae. Analysis of the dynamics of meristem exhaustion indicated that initial-cell activities are required for the maintenance of proliferation before meristem exhaustion. We conclude that lateral root formation is a stable developmental process resistant to severe water stress and that water stress accelerates the determinate developmental program of the primary root. Both of these features appear to be important for successful seedling establishment in a desert.